Selection is one of the recognized ways to improve the productivity of future forests. Analytical selection consists of phenogenetic manifestation of natural and artificial populations, definition of their genetic structure, identification of not only the most valuable species and types of plants, but also the most valuable specimens and quantitative assessment of their features as a basis for the choice of selection system.
The purpose of the research is to evaluate the genetic structure of a model population and to check the solving capabilities of various quantitative methods with their further testing in natural forests in different environmental conditions.
In this regard the following objectives were defined: 1.
To investigate and develop methods for the genetic evaluation of the structure of model forests; 2.
To define the direction and method of selection to realize the program of accelerated effect on the plantations created for various purposes.
With the accumulation of biological, ecological and geographical data of the Siberian cedar pine (Kolesnikov and Smolonogov, 1960; Nekrasova, 1972; Danchenko et al, 2012; ; etc.) the identification of morphological variability on various grounds (Iroshnikov, 1972 ) the interest of researchers in this widespread and very valuable species has increased even further. In their works, the authors use a variety of morphological and physiological features as indicators for finding valuable forms and they implement different methods for their assessment and selection.
In order to substantially increase the volume of the material involved in research, the methods which do not require a change of generations are necessary. In recent years, quick assessments of variation components which do not require a change of generations were developed by an Indian researcher -Shrikhande (1957).
MATERIALS AND METHODS
An analysis of references on the analytical selection of the Siberian cedar pine allows us to suggest that phenogenetic features and a genotypic population structure are still not studied enough in Siberia, and in some parts of the environment they are not studied at all. There is no comparative analysis of the estimates of the genotypic structure of the population on various environmental backgrounds.
In view of the above, the authors embarked on research in order to clarify the phenotypic expression of the genotype changes due to the changes of environmental conditions, establishing the applicability of the method of positive selection for the Siberian cedar pine in limited parts of the habitat, identifying the effectiveness of the expected improvement of economically valuable features in a certain selection system, and identification of preliminary assessment opportunities of the properties of maternal trees and their posterities on the basis of methods of early diagnosis, development of evaluation methods for the level of individual resistance of selected plants and family reaction of half-sibs to changing external conditions.
The research involved testing of a methodology for sampling experimental material and the use of different mathematical tools to reveal degrees of genetically conditioned variability of economically important traits using 15-year-old cultures of the Siberian cedar pine as an example.
The experimental research was conducted in the South-West of Western Siberia, in the sub-zone of south taiga of the Tomsk Region.
RESULTS AND DISCUSSION
Analysis of the results obtained by processing the data using the autocorrelation function and the spectral density of the stationary random function (Jenkins and Watts, 1972 ) involves the following: 1.
Comparison of the plants with the same spatial distribution in order to judge the impact of factors on the structure of a feature's changes; 2.
Comparison of the plant response to changes in external factors and the nature of metameric feature variability to estimate relative independence from unregulated varying of environmental conditions. The data obtained allows us to extend the research on natural cedars to identify the genotypic heterogeneity of their growth and fruiting for subsequent verification of selected individuals of different selection categories and evaluation of the expected improvement.
From Table 1 it can be seen that over a decade of crop growth the evaluation of their variance in height has increased almost 12 times and its components grow in proportion to the total dispersion. The variance between couples of plants and their groups of 4, 8 and 16 is associated with the number of varying environmental conditions. The magnitude of variation of growth of adjacent trees over 10 years remained practically unchanged and amounted to an average of 30%. An integral part of the variance in groups and pairs of plants remained unknown (despite the long period of growth and change in the conditions of growth during the same period), i.e. the size of the plants has significantly changed, but the structure of their populations in space and time is preserved.
The differences between dispersion components of the neighboring trees and other groups, except between pairs of trees, are highly reliable, which shows a significant diversity of forest conditions. Table 2 shows the trend in growth rates of trees for the period from 15 years on eight sections of the crops. From these materials it can be seen that at intervals 1.3 and 4 there is a significant lag in growth of trees compared with other parts of the series. At the age of 15, the difference in the average height of the areas with the best growth reaches 0.5-1.5 m. Rank coefficients of tree height in different parts of the series remain unchanged with age, as evidenced by the value of the correlation ratio (= 0.96 ). This suggests that at a different growth rate the trees grow throughout the series according to the same principle. Calculation of the heritability coefficient of tree height using Shrikhande's method revealed a remarkable genotypic diversity (Í 2 = 0.78) in the Siberian cedar pine, showing higher growth rates at the age of 15.
Consequently, selection may lead to a noticeable effect. However, this method requires testing with more representative samples prior to widespread use in practice.
CONCLUSION
The research results show that analysis of the structure of the phenotypic variability of traits of individuals in populations is an effective means of gaining knowledge of the processes of ontogenetic and biocenotic levels of plant life organization and is a prerequisite for the identification and development of the resources on the genetic variability of plants.
Analysis of the structure of measurable trait variability in populations leads to the formulation of problems of morphological measurements and to the justification of quantitative methods to solve them.
Research aimed at the development of measurement problems, especially from the position of its analytical direction -phonetics -is a promising area in botany and plant genetics.
